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EMBODIMENT 

The present invention will be described in detail referring to 
the drawings. 

Fig. 1 is a vertical sectional view of the bottle according to the 
present invention. In Fig. 1, there are shown the barrel section 1, 
the bottom section 2, the annular convex section 3, the valley line 6, 
the flat bottom 8, the horizontal section 9, the mouth/neck section 11, 
and the shoulder 12; the reference letter a represents the height of 9. 
b the ground contact diameter, and c the diameter of the barrel 
section. 

As shown in Fig. 1 , the pressure resistant, free standing bottle 
of the present invention has the mouth/neck section 11 with its upper 
edge being open, the shoulder 12 continuing from the mouth, the 
barrel section 1 continuing from the shoulder, and the bottom section 
2 that closes the open end of the barrel section at the bottom. The 
material and the biaxial orientation are the same as those in the prior 
art. The structure of the bottom section 2 is basically of concave. 



with the lower portion downwardly bulging, as shown by the valley 
line 6, and its center area is formed as the annular convex section 3, 
with the annular horizontal area 9 acting as the lower end and the top 
area being closed. Further, there are plural leg menfibers 4 that are 
disposed in the radial direction from the horizontal area 9 and that are 
triangular pyramid in shape, the bottom being defined by virtual 
planes that in turn are defined by the adjacent valley lines 6, the 
concave section bulging downwardly, and the tip end forming the flat 
bottom 8 that is In contact with the ground. The thickness of the 
annular convex section 3 is at least partly smaller than the rest of the 
areas at the bottom section 2. Its shape may be flat at the top, as 
shown in Fig. 1 , or alternatively it may be domed. Further, Its size 
may differ, as shown In the vertical cross sections of Figs. 3-1 through 
3-3. The reference numbers 1 though 4 denote the same as those 
in Fig. 1. 

The shape and the number of leg section 4 of the bottle 
according to the present invention may differ. Preferably, for the 
stability in standing, the number is between 3 to 7. This is 
exemplified in Figs 4-1 through 4-5. That is, Figs 4-1 through 4-5 
are the bottom views to show exaniples of the bottle according to the 
present Invention at the bottom. The reference number 7 represents 
the inclined both sides of the leg section. The rest is the same as 
those in Fig. 1 . The valley lines 6 are substantially band-like so that 
the leg sections may be distanced from one another around the 
bottom section 2. 

Finally, with the bottle of the present invention, the shape of 
the concave section which is the basis of the structure of the bottom 
section, in other words the configuration of the valley lines 6, need 
not be a pert'ect arc as shown in Fig. 1 . It may be a combination of a 
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straight line and an arc. An example is shown in Fig. 5, which is a 
vertical cross section at the valley line 6, and the reference numbers 
in the drawing are the same as those in Fig. 1 . 

As shown in Fig. 5, each of the valley lines 6 includes a first 
straight section that extends downwardly and inwardly firom the points 
A to B, an arc section that extends from the points B to C, a straight 
section that extends from the points C to D, and a horizontal section 9. 
Each of the leg sections 4 includes two different ridge lines that 
extend from the points A to E, a straight section between the points E 
and F that contacts the ground, i.e. the flat bottom surface 8, and a 
straight section that extends upward and inward from the points F to 
G to merge with the lower end point G of the second straight section 
of the valley line 6. The annular convex section 3 at the center joins 
the valley line at the point D of the horizontal section 9 that extends 
between G and D via the arched section. 

With the bottle according to the present invention, the annular 
convex section 3 contributes to alleviating the stress concentration. 
This is shown in the pattern diagram of Fig. 6, which is a vertical 
sectional view along the line X-X in Fig. 4-1 to show alleviation of the 
stress concentration. The reference numbers 3 and 9 denote the 
same as those in Fig. 1 . 

As shown by the dotted line in Fig. 6, the annular convex 
section 3 alleviates the stress concentration in the circumferential 
direction, or creep deformation, by slightly curving and bulging 
outwardly with the external pressure. 

The area with smaller thickness in 3 mentioned above 
becomes not oriented, or becomes less oriented compared with the 
rest of the areas at the bottom section 2. 

The ratio in the thickness between the area 3 as relative to the 

V 
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rest of the areas is preferably in the range of 1 .2 : 1 to 20 : 1 , and 
more preferably between 1 .2 : 1 to 1 5 : 1 . If the ratio Is too small, 
the resistance to the inner pressure would be insufficient. On the 
other hand, if the ratio is too large, it would be excessive and leads to 
cost increase and is therefore uneconomical. The opening angle of 
the side walls of the annular convex section 3 is preferably smaller 
than 60°, more preferably smaller than 45°, and still more preferably 
smaller than 30°. The smaller the opening angle, the greater the 
resistance becomes at the bottom. The diameter of the annular 
convex section 3 as relative to the diameter of the bottom section 2 
as a whole is preferably 2 to 35 %, more preferably 2 1 o 30 %, and 
more preferably 5 to 20 %. The annular convex section 3 with either 
too small or too large a diameter would be less effective in resisting 
against the inner pressure. 

It has been confirmed that provision of this annular convex 
section 3 is effective in alleviating the inner pressure acting on the 
barrel sectioni and in preventing lowering of the filling line due to 
creep deformation. 

Also, the bottle according to the present invention aims at 
alleviating creep deformation in the axial direction of the bottle and at 
improving the molding performance of the leg section 4 by the height 
a of the horizontal section 9 (see Fig. 1 ), or the length a of the 
perpendicular from the horizontal section 9 to the plane of the bottle 
that contacts the ground. 

The height a of the horizontal section 9 is preferably in the 
range of from 1 to 10 % of the entire height of the bottle, more 
preferably between 1.2 to 5%, and still more preferably between 1.5 
to 3 %. If the value is too small, axial deformation easily occurs due 
to inner pressure; on the other hand, if the value Is too large, molding 
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tends to become difficult. 

Further, experiments confirmed that by making the diameter b 
of the plane that contacts the ground (grounding diameter) greater 
(see Fig. 1 ), the bottle according to the present invention is less likely 
to topple on the line conveyer for filling. It is noted that the 
grounding diameter b according to the present invention refers to the 
outer diameter, or the maximum diameter, rather than the inner 
diameter of the flat bottom surface 8 that contacts the ground. 

To assure stability during traveling on the filling line conveyer, 
the grounding diameter b is preferably greater than 75 %, more 
preferably greater than 85 % and still more preferably greater than 
90 %. If the value is too small, the center of gravity becomes too 
high and the bottle becomes instable. However, in view of molding 
performance and pressure resistance, the grounding diameter b is 
preferably equal with the maximum diameter of the ban^el section at 
the most. 
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